Serial magnetic resonance (MR) images taken after acoustic neuroma surgery were analyzed to evaluate the pattern and timing of postoperative contrast enhancement in 22 patients who underwent acoustic neuroma removal via the suboccipital transmeatal approach. The opened internal auditory canal (IAC) was covered with a muscle piece in nine patients and with fibrin glue in 13. A total of 56 MR imaging examinations were obtained between days 1 and 930 after surgery. MR imaging showed linear en hancement at the IAC within the first 2 days after surgery, and revealed nodular enhancement on day 3 or later in patients with a muscle piece. MR imaging tended to show linear enhancement at the IAC, irrespective of the timing of the examination in the patients with fibrin glue. Postoperative MR imaging on day 3 or later showed the incidence of nodular enhancement in patients with muscle was sig nificantly higher than in patients with fibrin glue. The results illustrate the difficulty in differentiating nodular enhancement of a muscle piece from tumor by a single postoperative MR imaging study. Therefore, fibrin glue is generally advocated as a packing material of the IAC because it rarely shows masslike enhancement on postoperative MR imaging. When a muscle piece is used in patients at high risk for postoperative cerebrospinal fluid leaks, MR imaging should be obtained within the first 2 days after surgery, since benign enhancement of muscle will not occur and obscure the precise extent of tumor resection.
Introduction
The suboccipital transmeatal approach is widely used for the surgical resection of acoustic neuromas because it allows excellent exposure of the tumor within the cerebellopontine angle cistern.1,4,9,12,13,15) However, residual tumor may persist in the lateral part of the internal auditory canal (IAC) since this approach to the canal is medial to lateral. Drilling of the posterior surface of the petrous bone is usually limited by the extent of tumor extension toward the fundus in the IAC, the extent of widening and shortening of the IAC, the location of the inner ear apparatus or jugular bulb,6) and preoperative hear ing function. Therefore, intraoperative detection of the presence of residual tumor in the lateral end of the IAC is more difficult. Once the tumor has been removed, including any portion within the IAC, the drilled posterior wall must be covered with material such as bone wax, fibrin glue, fat, or muscle to pre vent future leakage of cerebrospinal fluid. Bone wax and fibrin glue are easily available and less reactive, but bone wax is difficult to spread in a deep and narrow place, and fibrin glue is absorbed in a short period, so the long-term prevention of cerebrospinal fluid leaks remains uncertain. Fat is less reactive and shows little contrast enhancement on magnetic resonance (MR) imaging, but another skin incision on the abdomen or thigh is needed to harvest the material and the high signal intensity of fat obscures subtle enhancement in the surgical bed on postoperative MR imaging. A muscle piece can be obtained within the same operative field, but often shows globular contrast enhancement which is 
Materials and Methods
Twenty-two consecutive patients, 10 females and 12 males (mean age 50.6 years), underwent microsur gical total removal of a unilateral acoustic neuroma at our institution between April 1993 and September 1995. All operations were performed by a single neurosurgeon (Y.S.) using the suboccipital, trans meatal approach in the lateral position. After drilling the posterior wall of the IAC, the in tracanalicular portion of the tumor was removed as thoroughly as possible. The drilled posterior wall was then covered with muscle in nine patients and with fibrin glue in 13. Postoperative MR imaging was carried out using 1.5-Tesla superconductive MR imaging systems. Axial and coronal T1-weighted (repetition time/echo time 400 msec/14 msec) images were obtained before and after intravenous ad ministration of gadolinium-diethylenetriaminepen ta-acetic acid (Gd-DTPA). The 22 patients under went a total of 56 MR imaging studies. The imaging appearance of the IAC was classified as one of four enhancement patterns ( Fig. 1 Postoperative MR imaging examinations were carried out between 7 and 266 days (mean 131.8 days) after vestibular neurectomy in four patients with muscle repair of the posterior wall of the IAC and between 15 and 408 days (mean 259 days) in three patients who received fibrin glue repair. MR imaging showed nodular enhancement at the IAC in three patients and linear enhancement in one of the four patients with muscle repair. Linear enhance ment was seen in two patients and no enhancement in one of the three patients with fibrin glue. Even in patients with non-neoplastic diseases, MR imaging after surgery frequently demonstrated nodular en hancement within the IAC when muscle was used to cover the drilled petrous bone.
IV.
Representative examples
Case 1: A 53-year-old male in otherwise excellent health presented with a 3-year history of hearing loss and tinnitus on the right side. MR imaging with Gd revealed a small acoustic neuroma (Fig. 2 upper) . The tumor was removed totally via a suboccipital, transmeatal approach and the drilled posterior wall of the IAC was covered with a muscle piece. MR imaging obtained on days 1 and 7 after surgery demonstrated linear enhancement at the anterior wall of the IAC (Fig. 2 middle, lower) and nodular enhancement within the IAC (Fig. 3 left column) , respectively. MR imaging 3 months following sur gery showed nodular enhancement at the drilled petrous bone but no enhancement within the IAC (Fig. 3 right column) . Case 2: A 52-year-old female presented with a 6 month history of unilateral hearing loss and sense of pressure in the right ear. MR imaging revealed a medial type of small acoustic neuroma, i.e. a tumor with an empty space at the lateral end of the IAC (Fig. 4 upper, middle) . Complete removal of the tumor was accomplished through a suboccipital, transmeatal approach. Fibrin glue was used to shield the drilled petrous bone, because preopera tive bone computed tomography (CT) showed that the mastoid air cells did not extend into the posterior wall of the IAC. Postoperative MR imaging on day 9 showed linear enhancement of the inner surface of the IAC including the lateral end where no tumor had been present preoperatively (Fig. 4 lower). (Fig. 5) . Preoperative coronal (upper) and axial (middle) T1-weighted magnetic resonance (MR) images with gadolinium (Gd) showing a small acoustic neuroma and an empty space at the fundus of the internal auditory canal (IAC) (arrow). Coronal T1 weighted MR image with Gd on day 9 after surgery using fibrin glue (lower) demon strating linear enhancement outlining the IAC including the lateral end (arrowheads) where no tumor was present preoperatively. 
